ships and personal growth dimensions. The families with MDD children showed higher levels of conflict (p ! 0.001) and lower levels of cohesion (p ! 0.001), expressiveness (p = 0.003) and active-recreational orientation (p = 0.02) compared to the families without mentally ill children. Conclusion: Families with MDD children show a lower degree of commitment, provide less support to one another, provide less encouragement to express feelings and have more conflicts compared to families with no mentally ill children or parents. Interventions aimed at improving family dynamics may be beneficial to MDD children and their families.
lems. These characteristics can have a profound impact on offspring's experiences and life trajectories, playing an important role in the emotional development during childhood [5] . Thus, the family environment may represent a critical early contribution to the risk for mood disorders [6, 7] .
Further, certain interpersonal characteristics such as high levels of 'expressed emotion' (described as criticism, hostility or emotional overinvolvement of caregivers toward a family member suffering from a psychiatric illness) can negatively influence the treatment and prognosis of several psychiatric disorders, including unipolar depression and bipolar disorder [8] [9] [10] . Depressive children who attempted suicide described their families as more stressful, less supportive, and with lower control, less cohesiveness and higher conflict than children with nonsuicidal depression [11] . There is also evidence of an association between a negative family environment and a higher suicide risk among children and adolescents with bipolar disorder [12] .
On the other hand, it is known that having a family member with major depressive disorder (MDD) may represent a significant burden and possibly result in negative effects on family functioning [13] [14] [15] [16] . Impairment in family function has been demonstrated among adult patients with MDD and bipolar disorder, and depressed children show significantly impaired psychosocial relationships during the depressive episode [17, 18] . Most importantly, many of these impairments may not improve completely, even after a sustained recovery from the depressive episode [18, 19] . In other words, the relationship between an impaired family functioning and the diagnosis of a mood disorder in children most likely follows a bidirectional pathway, where family functioning may not only be considered a contributing factor to the disorder but may also be negatively influenced by it [20] .
Moreover, available evidence suggests that parental psychopathology seems to influence the family environment and its relationship with mood disorders in children and adolescents [20, 21] . Families with a depressed parent tend to be less supportive, less cohesive, and have lower levels of independence and social integration as well as less organization, with negative consequences for the children [22] [23] [24] [25] . Similar findings have been described among families with a bipolar parent [26] . Therefore, while the children of parents suffering from mood disorders are at increased risk for mental disorders because of an inherited vulnerability, they are also exposed to detrimental psychosocial influences because they are raised by a parent with a potentially severe and chronic mental disorder.
The objective of our study was to assess the family environment of depressed children and adolescents, compared to the families of healthy controls. Based on previous literature, we hypothesized that the family environment of depressed children would be characterized by poorer functioning than the environment of healthy ones.
Participants and Methods
Participants Thirty-one children and adolescents aged 8-17 years who met the DSM-IV criteria for MDD [27] were included in the study. Thirty-four healthy children and adolescents were matched to the depressive sample by age and gender and served as a comparison sample. We recruited subjects who responded to radio advertisements and flyers placed in the community and at hospitals and clinics in the South Texas Medical Center area. A psychiatrist interviewed the children and at least one parent using the Kiddie Schedule for Affective Disorders and Schizophrenia -Present and Lifetime Version (K-SADS-PL) [28] , the Children's Depression Rating Scale (CDRS) [29] , the Hamilton Scale for Depression (HAM-D) [30] , and the Children Global Assessment Scale (CGAS) [31] to assess the psychiatric diagnosis and the intensity of depressive symptoms. The interrater reliability standard for diagnosis was 100% scoring agreement with a board-certified child psychiatrist on the K-SADS-PL over at least 5 interviews. Exclusion criteria for all subjects were presence of neurological disorders, head trauma, alcohol/substance abuse or dependence within the 6 months preceding study entry or significant medical disease. Healthy comparison children did not meet DSM-IV criteria for any axis I psychiatric disorder according to the K-SADS-PL, and also did not have any lifetime axis I psychiatric disorder among their first-degree relatives.
Family Environment Scale
The Family Environment Scale (FES) [32] is a 90-item inventory with 10 subscales that measure the social-environmental characteristics of families. The 10 FES subscales assess 3 underlying domains, namely 'relationship', 'personal growth or goal orientation' and 'system maintenance'. The 'relationship' dimension is measured by the 'cohesion', 'expressiveness', and 'conflict' subscales. These subscales assess the degree of commitment, help and support that family members provide for one another, the extent to which family members are encouraged to act openly and to express their feelings directly and the amount of openly expressed anger, aggression and conflict among family members.
The 'personal growth' or 'goal orientation' dimension is measured by the 'independence', 'achievement orientation', 'intellectual-cultural orientation', 'active-recreational orientation' and 'moral-religious emphasis' subscales. These subscales assess the extent to which family members are assertive, self-sufficient and make their own decisions, the extent to which activities (such as school and work) are cast into an achievement-orientated or competitive framework, the degree of interest in political, social, intellectual and cultural activities, the extent of participation in social and recreational activities, and the degree of emphasis on ethical and religious issues and values.
The 'system maintenance' dimension is measured by two subscales: 'organization' and 'control'. Organization is the degree of importance assigned to clear organization and structure in planning family activities and responsibilities, and control is how frequently set rules and procedures are used to run family life.
The validity and reliability of the FES have been previously demonstrated [32] . We used the real form (Form R) administered to one of the parents and not to the children in order to avoid possible bias on the patients' perceptions of their family environment due to their depressive state [33] .
Statistical Analysis
Data analysis was performed using SPSS for Windows software version 14.0 (SPSS, Inc., Chicago, Ill., USA). We used the nonparametric Wilcoxon-Mann-Whitney procedure with exact significance testing to examine the hypothesis that the FES scores of depressed and healthy comparison families were similar. We defined two-sided statistical significance as p ! 0.05 after application of the Bonferroni procedure to correct for analysis of the 10 FES subscales. In addition, we performed exploratory analyses utilizing Spearman correlations to assess the association between the FES subscale scores and age at depressive disorder onset, length of illness, and the CDRS, HAM-D and CGAS scores. The Wilcoxon-Mann-Whitney test was also used to compare the FES subscale scores as a function of the presence of an acute episode of depression versus MDD in remission and the presence versus absence of comorbidities.
This study was approved by the UTHSCSA Institutional Review Board. Written informed consent was obtained from parents and written assent was obtained from the children after a detailed explanation of the study requirements was provided.
Results

Demographic Characteristics
There were no statistically significant differences in age, gender or socioeconomic status between the MDD and the comparison samples ( table 1 ) . There was a higher proportion of white subjects in the MDD group (51%), while the healthy comparison group contained more Hispanic subjects (62%). The families with MDD children and the control families mostly belonged to class III (Hollingshead Scale) [34] with mean 8 SD Hollingshead Scale scores of 44.2 8 14.1 and 46.7 8 13.3, respectively (p = n.s.), reflecting that parents on average had received partial college education and worked as technicians or sales workers or owned small businesses.
Clinical Characteristics of MDD Patients
The mean age at onset of MDD was 10.0 8 2.8 years ( table 2 ) . There was a high prevalence of psychiatric comorbidities (80%) among the MDD subjects, most of them with externalizing disorders (45%) [oppositional defiant disorder, attention deficit and hyperactivity disorder (ADHD)] and anxiety disorders (39%) (generalized anxiety disorder, separation anxiety, panic disorder, social phobia and obsessive-compulsive disorder). There was also a high prevalence (90%) of psychiatric disorders among the first-degree relatives of the MDD subjects. Fifteen (48%) children had a parent with MDD and 9 (29%) had a parent diagnosed with bipolar disorder. Thirteen (42%) children had a grandparent with MDD and 2 (6%) had a grandparent with a history of bipolar disorder. Other diagnoses found among the parents were ADHD (10%), anxiety (10%) and alcohol and drug use disorder (29%). Possible psychiatric morbidity among the siblings of the MDD patients was not assessed. The severity of the depressive symptoms in the MDD children ranged from low to moderate, according the scores of the CDRS, HAM-D and CGAS scales.
Family Environment of Depressive and Healthy Subjects
The families with MDD subjects had mean FES scores that were significantly different from the comparison families on 4 of the 10 FES subscales ( table 3 ). Significant differences occurred on all 3 subscales of the relationships dimension, where families of MDD children exhibited higher conflict and lower cohesion and expressiveness compared to comparison families with only healthy children. Families of MDD children also achieved significantly lower scores on the active-recreational orien- Family Environment and Pediatric Major Depressive Disorder tation subscale of the personal growth dimension, and they showed a trend towards lower moral-religious emphasis compared to the comparison families. The families with MDD children did not differ from the comparison families on either of the 2 system maintenance dimension subscales which measure organization and control.
Family Environment of MDD Subjects with Comorbidity
As there was a high rate of comorbidity among the depressed with, we compared the healthy comparison families with the families of MDD children without any comorbidities (n = 18). The same FES subscales (i.e., cohesion, expressiveness, conflict, active-recreational orientation and moral-religious orientation) were significantly different from the healthy group. We further compared the MDD children without comorbidities with the MDD children with ADHD comorbidity (n = 13) and found no significant differences on any of the FES subscales.
Family Environment of MDD Subjects as a Function of Other Clinical Features of MDD
There were no statistically significant differences between the FES scores of MDD subjects experiencing a current episode of MDD and those with MDD in remission. The FES subscales also did not differ between the families with children with a single episode of depression and the families with children with recurrent episodes of depression. We further found no significant association between any FES subscale scores and the child's age at onset of depressive disorder or the duration of illness. Spearman's correlations also indicated no significant correlations between the FES subscale scores and other measures of illness severity, including CGAS, HAMD, and CDRS scores.
Family Environment according to Ethnicity
We also compared the FES subscale scores of the Hispanic families (n = 33) and the white families (n = 24) in our total sample. Only the independence subscale, which was not different between MDD and healthy comparison subjects, was significantly different, with the white families (mean 8 SD = 52.0 8 10.4) scoring higher than the Hispanic families (mean 8 SD = 43.5 8 10.8; Z = -2.7, p = 0.007).
Discussion
We compared the functioning of families with an MDD child to control families with only healthy children and no history of mental disorders in first-degree relatives. The most pronounced differences found were related to the dimensions reflecting family relationships. The families of MDD children displayed less cohesion and expressiveness than comparison families, indicating a lack of involvement and poor communication in families of depressed subjects. Families of MDD children also demonstrated higher levels of conflict compared to the comparison families, suggesting that they express their anger toward other family members more openly and in a conflict-oriented way. The MDD families also reported lower levels of active-recreational orientation and tended towards lower moral-religious orientation than the families of the comparison children.
These results are comparable to previous studies with families of children with mood disorders. In one of the first studies to focus on this issue, Puig-Antich et al. [17] described a significant impairment in the interpersonal relationships domain in the families of depressive children, especially in the child-parent and child-siblings relationships. Studying hospitalized children with MDD and healthy controls, another group found associations between depression in children and lack of familial cohesiveness and emotional bonding [35] . With respect to bipolar children, a third group described higher levels of familial conflict associated with the diagnosis of bipolar disorder in children [21] . Finally, our group reported lower levels of cohesion, expressiveness, intellectual-cultural orientation and active-recreational orientation, as well as higher levels of conflict, among families of bipolar children compared to controls [36] .
Further, our results did not show any significant differences between families where the child was experiencing an acute episode of depression or was in remission. Likewise, no differences were found between families where the child had a single depressive episode or recurrent MDD. Finally, there was no association between measures of family functioning and the severity of the acute episode of depression in the children. This suggests that our findings regarding family functioning may not merely reflect the child's current mood state. This inference is in consonance with findings of longitudinal studies, which point to the persistence of the impairment in family function even after the patient's recovery from the mood episode [18, 19] .
Our study has some methodological limitations that have to be addressed. First, our sample of children with MDD had a high prevalence of anxiety disorders and ADHD. The presence of an externalizing disorder, like ADHD, could be a source of increased conflict, arguments and lower levels of cohesion between the family members. However, we compared the families of MDD children with comorbidities with the families of MDD children without comorbidities, and did not find significant differences between them on any of the FES subscales. Although the sample size available for this subgroups analysis was limited, this suggests that the presence of a co-occurring, chronic psychiatric conduct disorder does not wholly account for the association we found between impaired family functioning and pediatric MDD. Further, when we compared the families of MDD children without comorbidities with the families of healthy children, the results found were similar to those obtained when the entire group of MDD children was included in the analysis.
Second, data on family functioning were intentionally collected from the parents rather than from the children themselves to minimize possible bias due to the child's MDD. However, many of the parents of MDD children also had psychiatric disorders, and we cannot rule out the possibility that this may have affected their perceptions of their family functioning.
An additional issue to be considered is the slightly higher proportion of Hispanic families in the control group. Even though cultural issues can undoubtedly affect family functioning, it is unlikely that such a difference influenced our results, since the Hispanic and white families differed only on the independence subscale, and no differences were found between the MDD families and control families on that subscale.
Finally, our study design cannot determine whether the presence of a child with MDD disrupts the family or whether a less favorable family environment is a risk factor for childhood MDD. Both possibilities are plausible, or MDD and a disordered family environment may be connected by a third not yet identified variable. Answers to these questions must await the performance of longitudinal controlled studies that can isolate the effects of potentially confounding variables such as parental and sibling mental health and comorbid psychiatric conditions. In summary, our findings add to the body of literature that indicates that having a child with MDD is associated with a less favorable family environment, pointing out the need for future work that will further elucidate the nature of this relationship. Furthermore, they reinforce the importance and the need for research focusing on family interventions and family involvement in the treatment of children and adolescents with mood disorders [10, 37] .
